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(57) Abstract 

A method of operating a icJ e coouunnirtrinni network includes establishing a dial-tip co m a, li on between s vast data terminal and a 
data services provider and transmitting a data channel over the dtatap c o nn ectio n . When a call h made to thr user by a third party, a call 
waiting signal b transmitted on the data channel to the user. The network may divert calls to the data services provideTand the call waiting 
signal may be generated at the data services provider in response id the receipt of the call from the third parry. 
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CALL WATTING SERVICE IN A TELECOMMUNICATIONS NETWORK 

The present invention relates to the provision of call-waiting services on a 
telecommunications network. 
5 Call-waiting services have been developed and deployed on public 

switched telephone networks (PSTNs) to provide the option of receiving a call from 
a third party during the course of an existing call. If the user has subscribed to a 
call-waiting service, then the network responds to the call from the third party by 
alerting the user to the fact that there is another caller waiting to contact them. 

10 Typically this is done by transmitting a distinctive in-band analogue tone from the 
network to the user. The user then has the option of interrupting the first call and 
speaking to the other caller. 

It is increasingly common for PSTNs to be used for dial-up data 
connections. For example, a personal computer and a modem might be used as a 

1 5 data terminal to establish a dial-up connection with an on-fine service or an Internet 
services provider (ISP1. However, it has been found that there are serious 
technical problems with the interaction between conventional call-waiting services 
and dial-up data connections. The data connection is generally carried over a 
digital signalling channel in the form of frequency-shift keyed or phase-shift keyed 

20 tones transmitted to/from the modem. If a conventional call-waiting service 
transmits its own analogue tone to the user while the data connection is on-going, 
then this tone corrupts the signalling channel and will usually cause the connection 
between the user and the data services provider to be lost. 

US-A-4995074 describes the problems outlined above. This patent 

25 proposes a solution which involves placing a second computing system (termed 
"the interface"), comprising a microprocessor, memory, registers and analogue 
telephony circuitry, between the telephone network and the modem. This system 
then intercepts incoming call waiting signals, and communicates control signals 
between the network and the personal computer. In this way the system avoids 

30 disruption of the modem connection by the call waiting signal, and is able to offer 
the user choices as to how an incoming call is handled. However, since this 
solution relies upon the introduction of the second computing system at the 
customer premises, it is expensive and has not found commercial acceptance. 
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According to . f,rst aspect 0 f the present invention, there is provided 
method of operating a te.ecommunica.ions network comprising- 

.a, estab.ish,ng a dial-up connection via lhe te,ecom mu nications network 
between a user data terminal and a data services provider; 
5 (b) transmitting a data channel over the dial-up connection- and 

(cl transmitting a call waiting signal on the data channel to the user when 
a call is made to the user by a third party . U f*' When 

The present invention provides a method of 

*—<- — wh,ch no, orty avoids „. dist 

cor™ ^ wjm csii w ^ (na ^ ^ ^ 

=a»-w. m „ 9 ...^ ,„ usefs ^ th> . 

pro.-,, is ,„ Pf09 „ ss . Tte „ ^ ^ ^ ^ •< 

•He channel osed ,or ,h. d„a ^ ^ » way 

: ^..«w«M 11 . d , M ^ ction . hs ,. 3do)al!rupiinsit Moreover, the Signal 

P,o,rams ^ „ „,„ oser aTO ^ ^ ^ ^ ^ ^ 
Once ,he casino son,, has „ ached „. ^ ^ ^ ^ ^ 
can-waron, senrices. ,he us,, can choose ,„ con,i„„e with the exi^ cell. or mav 
,^u K the ce» ,o spea k ,o ,he new „„e,. By co TOM1 with „„„ „ 
the invention , w .. s „ 0 .edition* herdwar. a, ,he customer „„, does „ 

require any modification to the modem. 
Preferably, step |c) includes: 

(0 diverting to the data services provider calls which are intended for the 

user; and 

* m 9 ene,a«n 9 „ «, e d«a screes provide,, in response , 0 „„ fec ^, 0 , 

an ,ncomi„„ ,hi* p a „ v ca „. tha cM ^ ^ ,„ .^.^ ^ ^ ^ 

« .s found , wtaWv .„ ectlv< , approach M imellm 
invention , aka s aa , ama9a „, the ^ ^ 

™>st echoes. Once ». US e, has .s, abl ,shed di.K» connect with th. 
dat. services pro,*.,. o t he, ca»s ,« ,he use, «. diverted ,o ,h. d.,a services 
P-ov*., which can then 9 enera,e an appropriate ca „ waiti ^ ,,.„ ,„ ^ ^ 
over the data channel to the user. 
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The method may optionally include a step, subsequent to the transmission 
of the call-waiting signal, of interrupting the connection with the data services 
provider and establishing an in-band connection between the user and the third 
party. In this case preferably the data services provider is arranged to suspend any 
5 on-going data transaction with the user data terminal, and to resume the data 
transaction when the connection with the data services provider is re-established 
after the completion of the call from the third party. ; ;v 

Alternatively or in addition, the method may include establishing a voice 
connection between the third party and the user data terminal over the data 
10 channel. 

Preferably the method includes generating at the data terminal, in response 
to receipt of the call waiting signal, a message alerting the user to the third party 
call. Advantageously, the handling at the data terminal of the call waiting signal 
uses the user interface of the data terminal both to display an "alert* message, 
15 which may include the calling line identity (CU), and also to offer the user options 
for how the call is to be handled. The data terminal may then generate and return 
via the data channel to the data services provider a signal identifying the selected 
option. 

According to a second aspect of the present invention, there is provided a 
20 telecommunications network arranged to provide a dial-up connection between a 
user data terminal and a data services provider, in use a data channel being 
transmitted over the dial-up connection, characterised by means for transmitting a 
call-waiting signal on the data channel to the data terminal in response to a call 
from a third party. 

25 According to a further aspect of the present invention, there is provided a 

method of operating a call waiting system comprising: 

(a) receiving from a telecommunications network a signal indicating a call 
has been made by a third party to a user, the said user having a current dial-up 
connection between a user data terminal and a data services provider; and 
30 IM in response to the said signal generating a call waiting signal and 

transmitting the said call waiting signal on the data channel to the user. 

The call waiting system may form part of a data server at the data 
services provider. Alternatively it may comprise a computer dedicated to this task, 
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and -I I. tacated .emote,, the data setyices „ ovide ,. „ , hPs „„ „ 
«M «» =,„ wamn, , g . on|0 , TOfMt iMrKMti (e ^ um J 

transmission via the data services provider. 

T* I*-*- e,so encodes dat, te(minals aM ^ 
6 connoured for „se with the network of the second aspect. 

System, embody*, ,„, pr . S e nt „„„ „ ^ 

by way o. « m „,e on,y. w,,h ,„e,,„ M to ,h. accompany^ „ 

Figure 1 is a schematic of a first system; 

10 Figure 2 is a diagram showing in futher detai. the hardware architecture of 

the system of Figure 1 ; 

Figure 3 is a diagram showing a software architecture for the system of 

Figure 1: 

Figure 4 , s a schematic of a second system embodying the present 
15 invention; 

Figures 5 to , 3 are message sequence diagrams showing message flows 
in the operation of the system of Figure 1; and 

Figure 14 iHustrates a display on the user data terminal of Figure 1. 

20 As shown in Figure 1. a data terminal 1. which in this example is a 

Persona, computer 1 and modem 2. is connected to the server 3 of an internet 
services provider ( ,SP>. The connection is made over the .oca. exchange 4 of the 
Pubhc switched te.ephone network fPSTN). A data channel between the ISP and 
the data terminal 1 is carried on the PSTN lines by modulated FSK (Frequency- 

25 Shift-Keyed, tones. These FSK tones are generated and de-modu.ated by the 
modem 2 in a convention* manner. ,n this example, the data channe, between 
the data termina. 1 and the server 3 is an internet connection using TCP/IP 
protocols. 

Conventionally, if a call is made to the user of the data termina. whi.e the 
term™, is connected to the .SP. then the ca..er wi,l hear an engaged tone, or may 
be diverted to a messaging service such as BT's CaHMinder. «n either case, the 
user ,s unabie to receive the ca,. whi,e connected to the ISP. As discussed in the ' 
•ntroduction above, a convention^ PSTN ca.l waiting service cannot be used since 
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the transmission of an alert tone from the network to the user would disrupt the 
data channel. Systems embodying the present invention overcome these 
limitations by using the data channel between the ISP and the user to transmit a 
call waiting signal. 

5 In the example of Figure 1. the call waiting function is controlled by the 

ISP. When the user first establishes the dial up connection with the ISP, the ISP 
requests from the locnl exchange a "divert on busy/divert all" service.- ;v This 
request may be communicated using BT NUP signalling. In response to this 
request, the local exchange diverts all incoming calls for the user to the ISP. The 

1 0 calling line identity (CLO is passed with any incoming call. On receiving a call, the 
ISP sends a call waiting alert and the CU to the user via the data connection 
between the server and the user's data terminal. In this example, as further 
described below, the call waiting alert takes the form of data conforming to the 
user datagram protocol (UDP). This is interpreted by client software running on 

1 5 the personal computer and may, for example, trigger a pop-up window to appear 
on the PC screen. In the example illustrated in Figure 14, a dialogue box 141 is 
superimposed on the window for the current program, a web browser. This 
dialogue box alerts the user to the presence of an incoming call and displays the 
CLI. and also provides options for handling the call. The options are selected using 

20 buttons 142,143,144. The client software running on the PC transmits back to 
the ISP a message indicating the user's selected option. In the present example, 
three options are provided: 

1. Ignore the request ("REJECT"). In this case the ISP rejects the call 
or terminates the call on behalf of the user. The ISP optionally may terminate the 

25 call on a voice message platform or intelligent peripheral UP). The connection to 
the voice message platform or IP may use for example, using PSTN speech paths. 
Alternatively, the connection to the voice message: platform may be an internet 
connection using packetised speech. When the call watting service is first 
established the default behaviour is agreed between the user and the ISP. 

30 2. Accept call via ISP ("OK-IPHONE"). In this instance the call is routed 

via the ISP without the user having to drop the internet connection. The PSTN call 
is terminated at the ISP and the remaining leg of the call (ISP to user) is done over 
the TCP/IP data connection. The ISP converts the PSTN speech into packetised 
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d.,3 .on„ Kti o„ ls pfovl<)ed by , imit .„ g ,„ e >mouni M ^ s(jMch ^ ^ 

transmitted or received. 

3. Accept the call/drop the modem carrier ("OK-SUSPEND") In this 
5 instance, the connect,on to the ,SP is sti., mamtained but the data/internet session 
■s suspended. The session context is manned. The PSTN caH is then routed 
though the ,SP to the user as a norma, speech ca„ Once the .ncoming^, has 
f.n,shed. the user s,gna«s to the ISP that the .ncernet connection is" to be re- 
established. This may be done, for examp,e. using ,n-band tones 

thiS «™ 6Xam ^- c-l term,nation or forwarding is earned out entire.y 
by .SP. The connection between the user and the ,SP is maintained at al, times 
Rgure 4 Urates an arternative approach, in wh,ch incoming caHs may be 
dropped bacK to the exchange. Although, as in the first exarnpU, ca.,s are inrtiaHy 
.verted to the .SP. if. following the transmission of a cal. waiting a .ert from the 
ISP to the user, the user elects to drop the modem carrier and receive the cal. as a 
norma, speech ca«l, then the ca.l is dropped back to the exchange for routing to the 
user. Th,s may be imp.emented using a diversion override procedure of the type 
common* found, for example, on PBXs. .n other respects, the functioning of the 
call waiting procedure is as in the first example. 
20 An implementation of the system outtined above will now be described in 

further detai.. Figure 2 is a schematic showing the physica. architecture of the 
system. At the user s side, in addition to the modem connected to the user's 
computer, one or more convention^ analogue te.e P hones are connected to the 
PSTN ,ine. The PSTN ,i„ e is connected to a ,oca. exchange which, in this example 
-s a service switching point (SSP) in a network emptying an IN architecture. 

On the ISP side, a modem interfaces the ISP server to a PSTN line 
connecting the server to a loca. exchange. The* is a.so on the «SP side a 
computer running the ca.. waiting app.ication. This may be the same computer as 
the internet server, or may be a dedicated machine connected to the server via a 
30 local area network. 

In addition to the user and the ISP. a messaging platform, a gateway to 
other networks le.g. an internet phone service,, and another user are shown ,n the 
Figure. 
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Figure 3 shows an example of a software architecture suitable for 
supporting the signalling flows and modem operations required to implement the 
invention. In defining the software components, the term cfient is used to denote 
the user's terminal or personal computer, and the term server is used to denote the 
5 computer system providing the call delivery service. This server may in some 
instances be separate from the ISP. 

The software at the user's computer comprises an internet telephony 
client 31 and a call registration and delivery client. These are both interfaced to a 
congestion control module 33. These higher level services are supported by a 
10 winsock stack 34 and modem control software 35. 

The software on the ISP side includes a call registration and delivery 
server module 36 and an INAP termination server module 37. These are both 
associated with the call waiting application computer. A modem control module 
38 is located in the computer which is connected to the ISP's modem. An internet 
1 5 telephony server39 is located at a PSTN/Internet phone gateway. 

Describing these components in further detail, the call registration and 
delivery client 32 is the component on the client which communicates with the 
server for registration of the call waiting application. The communication 
mechanism is provided by user datagram protocol <UDP) signals passing between 
20 the client and the server. The identification of pons may be pre-defined, or can be 
assigned on a negotiation basis between the client and the server. The interface 
to the UDP protocol on the client side is achieved, in a Microsoft Windows 
(registered trade mark) environment using a standard Windows socket (winsock) 
stack. This software component interacts with the modem on the client. Typically 
25 the client modem is mapped onto serial I/O ports, and so commands can be sent to 
the modem via this mechanism using standard operating system interfaces. 

The call registration and delivery software on the server side is responsible 
for signalling to the user on receipt of an incoming call via the INAP termination. 
After signalling that the call has been received, a module either terminates the call 
30 via the data connection, sending a confirmation back via the INAP interface that 
the call should be routed to the user via the PSTN, or that the call should be 
rejected or diverted. Which of these options is implemented depends on the 
response from the user or on defined default behaviour. If the call is to be 
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tested to the user v,athe PSTN. then this module is response for informing 
the ISP when the modem connection is to be suspended and when the modem 
connection is to be resumed. This software component also communicates with 
the diem side ca„ software and this is achieved using . standard winsock 
5 .mplementation. Communication between the .NAP termination and this module 
can be achieved using ony suitable mechanism as it is interna, to the server This 
module also issues commands to the ISP modem and this rpa/W any 
communicate mechan,sm ,e.g. UOP, agreed between the server and the ISP 
software. 

O The internet te.ephony modules on the client and on the server make it 

Possible to receive calls via the ISP using packetised speech over the data TCP/IP 
connects. The internet telephony modules both encode and decode between 
speech and IP packets, and provide signalling for flow control. Suitable software 
for the internet telephony client and server modules is available commercially as 
5 WebTalk from Quaterdeck Corp.. of Marina del Rey. CA. USA. 

If calls are to be received over the data connection, then additional traffic 
over this connection needs to be minimised. This will then maximise the 
bandwidth and quality of the speech over the connection. To facilitate this. 
congest.cn control software may sit between the applications and the connection 
0 ,.e. within or above the winsock stack, to limit the bandwidth used by other data 
sources. For example, if 70% of the bandwidth of the connection is required for 
telephony, then this module limits the data transmitted from all other applications 
to at most 30% of the bandwidth. ,n the present example this function is 
•mplemented as a layer above the winsock stack. This then ensures that all 
5 appucations use this interface. The congestion control software, on request from 
an application, .imits bandwidth use based on packet destination and/or 
socket/port number. While the use of the congestion control modu.e is not 
essent,al. its presence makes it possible for other applications to continue using 
the data connection concurrently with internet telephony over the connection. 

The INAP termination module 37 in the server terminates INAP messages 
from the PSTN. It translates these into messages which can be interpreted by the 
server's call registration and de.ivery software. The INAP interface is defined to 
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match the INAP protocol implemented in the PSTN components and in compliance 
with the standard set out in ETSI Core INAP, ETS 300374-1 1994. 

The modem control software in the ISP is responsible for ensuring that the 
modem connected to The user does not hang up on loss of the carrier signal. It 
5 maintains the modem on-line <off-hook> whilst the data connection is in a 
"suspended" state. This function is required to prevent the PSTN terminating the 
call when, after a certain period, the terminating party (ISP) remains on-hook* The 
interlace between the modem control software and the server call registration and 
delivery software is internal to the server and so only requires internal 
10 compatibility. The ISP may implement the modem control software either as a 
separate software component which then issues commands to the modem 
internally, or directly w.th.n embedded software on the modem. In either case, the 
interface between the ISP and the modem is achieved using standard modem 
commands, for example the Hayes AT command set. On receipt of a "resumed" 
1 5 message the modem will return to data mode and attempt to synchronise with the 
client modem. The modem control software is arranged so that if loss of carrier is 
detected other than in the suspended state, the modem will react to this in a 
conventional manner by trying to re-establish the connection and/or hanging up. 

Table 1 details the signalling between the eight distinct processes 
20 identified above. These protocols and signalling systems identified by way of 
example only, and as will be apparent many alternative implementations are 
possible. 

The following section describes with reference to the message sequence 
diagrams of Figures 5 to 13 an example of the message flows and behaviours in an 
25 implementation of the invention. Each subsection represents a particular state 
(phase) of the system and event occuring while in that state. 

The signalling used in implementing the invention uses three main timers (T1. T2. 
T3) and a retry counter (CI I. Their use is described below: 

30 

Timer T1: 'keep alive' timer. Used to cause registration messages to be sent 
continually to the remote end so that link failure can be detected. 
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Recommended value is 2 minut»« c . . . 

minutes. Expiry of this timer is onlv acteri 
upon in the Active oha«» a«w d 
Active phase, and ,s ignored during other phases 

value .s 7 m.nutes. Exoiry of this tim „ is on , y acte(( 
«on ,„ ,„e Ac «ve p„,se. „„ „ ^ ^ ^ ^ 

Recommended »„„. „ 5 s „„„ s ""'«»• 
10 expiry ot this timer is onlv acted 

upon ,n the Awaiting Directions phase and is ion a h 
p hases 9 641 dur,n9 otne ' 

Counter C, , e try counter-. Used to count the number of times that a REGISTER 

zr T r en sem " thout a reg,ster complete — «- 

and is set to zero when a REGISTER COMPLPTP m • 

tl c " COMPLETE message is received. 

The recommended limit for the counter is 3. 

Phase 1 - Initialisation 

(F^ure 5). This phase initialises the system, ,t begins with a modem 

• Unce tne d «a connection is established th» M n 

•ISP appl.'j. S ei ' u * rn "W (denoted as 

25 On receipt of the REGISTER message the ISP ao „i iM , 

, 9e ' ine lbP application records the 

«•"• the keep sfcye „„,.,. Timer T , m . 
moves to the ACTIVE phase. 
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If the REGISTER COMPLETE message is not received within a 
predetermined time period, the user's application will inform the user of 
unsuccessful registration. Further attempts to register will depend on the user's 
requirements. 

5 

Phase 2 - Active (timer TI expires) 

(Figure 6). When Timer TI expires, the retry counter C1 is tested against 

its limit value. If it is below the limit value, then the retry counter C1 is 

incremented and the registration procedure is repeated. As the user's application is 
10 already registered, no registration action is taken by the ISP application. Also. 

Timer TI is started before the receipt of the REGISTER COMPLETE message. On 

receipt of a REGISTER COMPLETE message, the retry counter C1 is reset to zero. 

The system stays in the ACTIVE phase. 

If the retry counter CI has reached the limit, then it is assumed that the 
15 link has failed, and the user is informed. Initialisation of the system will take place 

if required by the user. 



Phase 2 - Active (timer T2 expires) 

(Figure 7}. Expiry of Timer T2 indicates that the link has failed. The ISP 
20 application removes the registration of that user and moves to an idle state ready 
for initialisation. 

To ensure that the user is aware of this {if possible), an ABORT message 
is sent to the user's application, which can be acted upon appropriately by the 
user's application. 

25 

Phase 2 - Active (incoming call) 

(Figure 8). Wlien an incoming PSTN call from a third party to the user is 
presented to the switch, an indication is sent to the ISP's application. (This 
assumes that the trigger for this and routing to the ISP's application has been 
30 previously set-up using the appropriate procedures). This results in an INCOMING 
CALL message being sent to the user's application, indicating the the number of 
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the third party, and Timer T3 being started. The system then moves to the 
AWAITING DIRECTIONS phase. 



Phase 3 - Awaiting Directions (timer T3 expires) 
5 (Figure 9,. ,f Timer T3 exp.res. it is assumed that a fai.ure has occured in 

7rT7\T 3 reSU ' T ' ^ ^ " " l ° COminUe " e *** messing 
of the ca... The system wi„ then return to the Active phase, using ^er T2 ex P , y 

to force the service to abort if necessary. 

1 0 Phase 3 - Awaiting Directions (reject incoming call) 

(Figure TO,. .» the user wishes to reject the incoming ca.,, a REJECT 
message is sent from the user's , pp , ica tion to the ISP's application. The ISP's 
apphcation wi„ then te., the switch to dea, with the .ncoming ca.. appropriately 
Th,s could be by connecting the ca.. to an .nterna. resource to p,a y an 

15 announcement, or by re.easin g the incoming ca., as 'busy' using the RELEASE 
CALL message (as shown in the figure,. The system wil, then return to the Active 
phase. 



20 Phase 3 - Awaiting Directions (divert incoming call) 

(Figure 11,. Rather than rejecting the incoming call, the user may decide 
to d,vert it. The cal. may be diverted to another user, a messaging system, or to a 
PSTN/.nternet Phone Service gateway (which wi.. al.ow the user to answer the 
•ncom.ng cal. via the .nterne, as packetized speech,. , n a., of these cases, the ca.. 

25 w... be diverted by the user's appUcation sending :8 DIVERT message to the .SP's 
apphcation. indicating the te,ephone number to which the ca.. should be diverted 
(«e. the number of the a.ternative user, messaging p,attorm. or PSTN/Internet 
gateway). 

On receipt of the DIVERT message, the .SP's application wH. instruct the 
30 swuch to connect the ca,. to the aUernative number, using a CONNECT message. 
The system will then return to the Active phase. 
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Phase 3 - Awaiting Directions (accept incoming call) 

{Figure 12). If the user decides to accept the incoming call, an ACCEPT 
message is sent to the ISP's application, and both the user's and ISP's modem 
5 controllers are informed of this by way of a SUSPEND MODEM message. At the 
same time, the user is told to pick up the handset of the phone, taking the phone 
to an off-hook state (note that the user's phone line is already off-hook due to" the 
modem). Once the phone is off-hook, the carrier can be lost. When no carrier is 
present, the user's modem is placed on-hook IATHO). although the user's line 

10 remains off-hook since the phone is off-hook. The ISP's modem is placed on-hook. 
then immediately taken off-hook (ATH1). This prevents the modem from going on- 
hook automatically, and makes it ready to re-instate the carrier later on. This 
procedure may need to be repeated at the ISP's end to prevent the modem from 
going on-hook automatically (note, as the ISP received the call from the user, going 

1 5 on-hook for a few seconds will not clear the call). 

The ISP's application then sets a request trigger on the switch so that it is 
informed when the incoming call is disconnected (using the REQUEST REPORT 
BCSM EVENT message), and then asks the switch to connect the incoming call to 
the user, using the CONNECT message. The CONNECT will initiate the PSTN 

20 switch-based call waiting service, which will cause the call waiting tone to be 
played to the user (via the user's phone). Using the necessary tones and line 
breaks [recalls, the users can then suspend the call to the ISP and accept the 
incoming call. This takes the system to the In Call phase. 

2 5 Phase 4- In Call (resume suspended call) 

(Figure 13). Once the incoming call has been answered, conversation can 
take place. At the end of this call, the call is cleared, and the call to the ISP is 
resumed. This sequence is initiated by the user <and calling party) placing the 
phone handset on-hook. which causes the users line to go into an on-hook state, 
30 and causing an EVENT REPORT BCSM message to be sent to the ISP's application, 
indicating that the call has been disconnected. 
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The ISP's application will than tel. the ,SP's modem control.* to resume 
wh,ch then ensures thnt the modem is off-hook (ATH1I and on-.ine ,ATO) At the 
same t,me. the swrtch 1S told to continue processing, via a CONTINUE message 
This causes the user's ,i„ e to ring, indicating the presence of the suspended ca.«' 
5 The user's modem controHer then take the user's modem off-hook (ATH1) and 
puts rt on*. <ATO,. The modems wi,, then re-train, and wil, m f om tne modem 
controllers when a data connection is established. This event is indicated to the 
user's and ISP s applications by a MODEM RESUMED message. 

Once the modems have resumed service, the 'keep alive' t,mers are 
0 started, and the system returns to the Active phase. 

The suspend-resume protocols out.ined above may a.so be used to altow 
suspension of a data session to be init,ated by the user of the data terminal in 
order to make an outgoing cel.. A button lor selecting this option may be 
delayed in a dialogue box on the termina. screen. When this option is selected a 
5 s,gna. to this effect is transmitted to the ISP. The three-way calling functionality 
of the telephony network is then used. The user transmits a "recall- signal, and 
then d,a.s the destination number of the outgoing call. When that call is 
completed, the modems at the termina. and at the data services provider 
resvnchronise and the suspended data session is resumed 
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CLAIMS 

1 • A method of operating a telecommunications network comprising- 

W estab.ishina a dia.-up connection via the te,ecomm«nications network 
5 between a user data terminal and a data serv,ces provider: 

(b) transmitting a data channel over the dial-up connection; and 
(e> transmitting a call waiting signal on the data channe. to the t*er when 
a call is made to the user by a third party. 

10 2. A method according to claim ! . in which step (c) includes: 

(i) diverting to a call waiting system calls which are intended for the user- 

and 

(ii» generating at the ca.l waiting system. ,n response to the receipt of an 
.ncommg third party cel.. the call waiting signal for transmission to the user. 



15 



3. A method according to claim 2. in which the said cal. waiting system is 
located at the data services provider. 



4. A method according to any preceding claim including a step, subsequent 
20 to the transmission of the call-waiting signa,. of interrupting the connection via the 
data channe. with the data services provider and establishing a „ in-band 
connection between the user and the third party. 



5. 



A method according to claim 4. in which, when the connection via the 
25 data channe, is interrupted, the data services provider suspends any ongoing data 
transaction, and in which the data services provider subsequently resumes the 
data transaction when the connection via the data channe. is re-established after 
the completion of the call from the third party. 

30 6. A method according to any one of the preceding claims including 
estabhshmg a voice connection between the third party and the user data terminal 
over the data channel. 
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7. A method according to any one of the preceding claims including 
generating at the data terminal, in response to receipt of the call waiting signal, a 
message alerting the user to the third party call. 

8. A method according to claim 7. in which the step of generating the 
message includes indicating a plurality of options for handling the third party call, 
registering via a user interface of the data terminal a selection made by tfi^user 
from the plurality of options, and generating and returning via the data channel to 
the data services provider a signal identifying the selected option. 

9. A method according to claim 7 or 8, in which the message alerting the 
user includes the calling line identity (CLI) of the third party. 

10. A method according to any one of the preceding claims, further comprising 
1 5 initiating from the user data terminal suspension of a data session on the 

data channel 

making an outgoing call from the user to another party, and 
on termination of the outgoing call automatically resuming the suspended 
data session. 

20 

11. A method of operating a call waiting system comprising: 

<a) receiving from a telecommunications network a signal indicating a call 
has been made by a third party to a user, the said user having a current dial-up 
connection between a user data terminal and a data services provider; and 
25 < b > in response to the said signal generating a call waiting signal and 

transmitting the said call watting signal on the data channel to the user. 



30 



1 2. A method according to claim 11, in which steps (a) and (b) are carried out 
at the said data services provider. 

1 3. A method according to ctaim 1 1 or 1 2. in which the telecommunications 
networks diverts to the call waiting system any such call by a third party. 
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14. A telecommunications network comprising: 

(a) means for establishing a dial-up connection via the telecommunications 
network between a user data terminal and a data services provider; 

<b) means for transmitting a data channel over the dial-up connection; and 
5 (c) means for transmitting a call waiting signal on the data channel to the 

user when a call is made to the user by a third party. 

15. A telecommunications network according to claim uf in which the 
network is arranged to divert to a cail warting system calfs which are intended for 

10 the user, and in which call waiting system includes means for generating the said 
call waiting signal in response to the receipt of an incoming third party call. 

16. A call waiting system comprising: 

a) an input for connection to a telecommunications network; 
15 b) ™ans responsive to a signal received at the said input for 

generating a call waiting alert for transmission to a user over a dial-up connection 
between the said user and a data services provider when a call is made by a third 
party to the user. 



17. A data terminal for use in a method according to any one of claims 1 to 
1 3, the data terminal including: 

a) a data interface which in use establishes a data channel with a data 
services provider via a dial-up connection; 
bl a display device; and 

c| a call warting signal handler connected to the data interface and 
arranged to process an incoming call waiting signal received on the data channel 
and to generate and display on the display device a call waiting alert for the user. 

1 8. A method of operating a data terminal comprising: 

al receiving a data channel from a dial-up connection to a data services 
provider; 

b> receiving on the data channel a call waiting signal; and 
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c) generating in response to the said call waiting signal a calf waiting alert 
for the user. 

19. A method according to claim 18 further comprising: 

5 d) suspending a data session on the data channel; 

e) establishing a call with a third party; and 

f ) resuming the said data session after termination of the said caUv 

20. A method of operating a telecommunications network comprising: 

10 M establishing a dial-up connection via the telecommunications network 

between a user data terminal and a data services provider; 

(b) transmitting a data channel over the dial-up connection; and 

(c) transmitting a calt waiting signal on the data channel to the user when 
a call is made to the user by a third party, the step including: 

1 5 W diverting to the data services provider calls which are intended for 

the user; and 

(ii) generating at the data services provider, in response to the 
receipt of an incoming third party call, the call waiting signal for 
transmission to the user. 

20 
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